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i hednen v gl

f51) (cons 'x (cons'y (cons 'z
——

empt
pty))) [empty] (FZ'JX ~OERK
THDOITN, T, RE
DREIRICIED

1) (list'x'y'y)
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EITHER D) %

}‘\_ Lntitled — Drscheme

File  Edit Show Language Scheme Windows Help

i.jL.i;:tElE_é_jl | Q, Check Synta:-:l |‘r E:-:ecutel |® Bre al-:l

F9

i

> {cons TH empty)
(list T'x)

> (con=z " (cons Ty oemptv))
(list "x Tv)

> (cons " (cons Ty (Ccons Tz emptv)))
(list "x Ty T=z)

>

|

[

1:1 Read M'rite not runnir‘g




EaA-IMTOTND L .

i hedre v gl

. Bz (X
Scheme DI\ (cons 'x (cons 'y empty))
D ZANTIITDE - - -
4 )
\§ J
S “(Iist 'X'y)
TWDETHaR NFEREND




cons DE{THI

(cons X empty)

—  (list "x)
(cons 'X (cons''y empty))
—  (list X 'y)

(cons X (cons''y (cons 'z empty)))
— (st 'x'y '2)



cons DELk

(cons 'X (cons 'y (cons 'z empty)))
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x,y,z DX~




cons OEK {

cons (&, UX D first & rest #DIRT T, UXMZE:

X y Z empty X

'X 'y 'z empty X~
first rest
'y 'z empty X
first rest
1r

7| |empty X




X & cons DEE& *-

Z X~
¢ empty
. BE1 U EDUX
« listfZz(: Al (list 12 24 26)
cons fiz= : 5!l (cons 12 (cons 24 (cons 36 empty)))

D2 D[ UERK
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Scheme DT DAY {

o TYE : I
5, -51,_50.5 RE Fesl () [
« true, false & e
true, false EE2E2
;‘/T;//‘I'UI/, X5 define
e A cond
empty .
TAESR T : list
+, - %/
- ERVERT
<, <=, > >= =
o EFHIMBENDHITE
odd?, even?
s imIBEET
and, or, not
« UXNCEATBDEETF
first, rest, empty?, length, list-ref,
append| cons
« TOMDERT
remainder, quotient, max, min,
abs, sqrt, expt, log, sin, cos, tan
asin, acos, atan 12 & 11
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caxX AE
Language
— Choose Language
— Intermediate Student
— Execute K5 >
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i hedre v gl

e 2XFATET ax? + bx + ¢ = 0 DR k& D FEER
quadratic-roots Z{ED, E1T9 D

R TUX K] ELTHNTD
BRZKDD

BU, EEEEFTZE XN

a=0 DIFEHE XX

=2 WebRX—>
http://www.htdp.org/2001-11-21/Book/node57.htm: Exercise
10.1.8
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ax?t+bx+c=0

a, b, cOB(CKTF
(1) a=0 = H* =EI\(L degenerate
(2) a # 0 = proper RTIRGET

1. &

2. B
3. B

-/

-/

-/

02 > 4ac 15

—DOfR

02 = 4ac 185 — D%

D2 < dac IR fREE

L




H|BIT; D =b%2-4ac &9 3B

DD>0DESE

X

:—b+\/5 —b-/D
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)D=0DEE

b
2a’
3)D<0ODESE

AN

X =

2a

[ILL])

i (BROOEZNE 1)

FILD 2 EEEE

o iFredeei
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[BlE 1. 2XAFB1EIN] OFE
1. Rz |[EEADA>RFD] T, ET0RAEL
e ABNUREIC, Execute /N> =T

(define (D a b c)
(-(*bb)(*4ac)))
(define (quadratic-roots a b c)
(cond
[(< (D abc)0) 'None]
[(=(Dabc)O)(-(/b(*2a)))]
[else (list
(/ (+(-b) (sart (D abc)))(*2a))
(/ (+(-b) (- (sart (D abc)))) (* 2 a)))])
2. TDE, Rz |E1THDA > D] TEITURRELY
(quadratic-roots 1 -5 6)
(quadratic-roots 2 0 -1)

(quadratic-roots 1 2 1)
(quadratic-roots 1 0 1)

o R, BIRE2 (CEATLSIZELY | 18




A Untitled — DrScheme _ O] x|
File Edit Windows Show Language Scheme  Help

m Iﬂ |Q Check Spntax |d: Step |‘ Erecute |® Break| > oo

dEflnE

(define (D a b <)
(= (* b b) (¥ 4 a c)))
(define (quadratic-roots a b <)
(cond
[ (< (D a b c) 0) '"None]
[(= (D abec) 0) (- (/b (*2a))l
[else (list
(/ (+ (- b) (sgrt (D a b c))) (* 2 a))
(/ (+ (- b) (- (sgrt (D a b c)))) (* 2 a)))]))

1 \ -

> \ =
=9 Scheme DTS %
o Ed1—FICEHRMHAFTETLD

QU




A Untitled - DrScheme =13
File Edit ‘Windows Show Language  Scheme  Help

Untitled -

F |‘E Save |Q Check Synta |‘5 Step |‘ Execute |® Break
E ne J

i hedre v gl

(define (D a b <) -
(— (" bb) (* 4ac)))
(define (guadratic-roots a b c)

“E (ETRRN, UX N, #dE, >2RIL
ﬁQTﬁbﬂTM%

T =grc O o &7 SJ T V7 Z of])

(/ {+ (o b} (= (sgrt (D a b c)))) (7 2 a)))l))

' 4

- -

> (guadratic-roots 1 -5 &)
(list 3 2)

> (guadratic-roots 2 0 -1)

(list #i10.7071067811865476 #i-0.7071067811865476)
> (gquadratic-roots 1 2 1)

-1

> (gquadratic-rocots 1 0 1)

'None

4 3 |
11:3 Unlacked ot running 2 O
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AT H
A (3
3 DDHUE + 1DDUAK

- 1 DB
+ = > 7)1 '"None

DENH



quadraric-roots BH%%

(define (D a b c)
(- (*bDb)(*4ac)))
(define (quadratic-roots a b c)
(cond
(< (D abc)0) 'None]
(=(abc)0)(-(/Db(*2a))]
else (list
(/ (+ (- b) (sqrt (D a b c))) (* 2 a))
(/ (+ (- b) (- (sart (D a b c)))) (* 2 a)))])

22
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i hedre v gl

nfBDEF (1] Z=ExRETDIUX
N2 AE Rk T D RN ZfED, =X
1795

« cons ZfERAITD




[PIRE2 . JXDERK] DOFIA

1. Rz [EEAHDA>RFRD] T, EIT0UREL)
e ABNUJREIC, Execute N> =T

(define (1list n)
(cond
[(=n 0) empty]
[else (cons 1 (1list (- n 1)))]))

2. TR, Rz |ETHDA 2 RD] TEITULESUV

(1list 0)
(1list 3)

v R, BIRE3 (CEATLSIZEV |24




A Untitled - DrScheme
File Edit Windows 3Show Laneuase Scheme  Help

== e

=10] x|

| Q) Check Syntax

|‘:: Step

| ‘ Execute

|® Breal:

rrllist:

(define
(cond

[else

number —-> list-of-numbers
;7 Lo create a
;r (1llist 0O) =
;r (1llist 3) =

(llist

list of n copies of 1
empty
(list 1 1 1)

n)

(cons 1

[ (= n 0) empty]

(11list (= n 1)))1))

| ¥

\

W

\

-
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i hedre v gl

=9, Scheme D
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A Untitled - DrScheme _ O x|

Eile  Edit ‘Windows Show Laneuwase Scheme  Help \¥‘
|'ESave _7“(3: |®Ereak
{ ine ..} C

wecLbe FiFadtonn ks,

:1list: numbe; =

;7 Lo create a (1||St 3)
;7 (1llist Q) = ==
(llist 3) t L\T n 031

(define (1list|3 (CEHTE L/_Cd)éé'/fi'

(cond

[(= n 0) empty]
[else (conZ 1 (llist (— n 1)))1))
Kl

>l (Llist 3) .

(list 1 1 1)

woty | N ETHERETHS [(ist111)] H
RRSND

-
1 F

73 Urlocked nat rwnning 2 6




A71& 7]

3 (list111)
AT wapA
AR Hi7(:
1 DB 1 DDYUAK K

217



1list B4%X

;»1list: number -> list-of-numbers
;; to create a list of n copies of 1
. (Llist 0) = empty
; (Llist 3) = (list 11 1)
(define (1list n)
(cond
[(= n 0) empty]
[else (cons 1 (1list (- n 1)))]))

28




) X bODOAERL “¥~

1. n=0725(d ; — R TEMF
empty — BBRIREE
2. TOCHEITNE

— B n-1 DU NZEED, €DILEEIC
[ 1] ZDIRTFD

— UXRMDSEEEIC [1] ZDRAUTFDIESH
(C, cons Z{ED
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) X bOOARK 1list

e 1list OAER(C 1list HVELS

(define ( n)
(cond
(=n 0) empty]
else (cons 1 ( (- n 1)))]))
e llist DEITHEDIREND

) ( 3)
= (cons 1 ( 2))

30



BIRE3. 5w ITET &

............

. FEEN (BIRE2) (CDWLWT, EITHRICEDBE
 EX
e (List3) M5 (list11l) (CEDBIEZRS
 DrScheme O stepper Z{EHT 3

(define ( n) ( 3)
(cond = ...
[(= n 0) empty] = (cons 1 ( 2))
[else (cons 1 ( (- n 1)))])) = ...
( 3) = (cons 1 (cons 1 ( 1)))

k.c.ons 1 (cons 1 (cons 1 ( 0))))

= (cons 1 (cons 1 (cons 1 empty)))
=(list111)




[(BlE3. RFTvITEIT] OFIE

1. Rz [EERHDIA> RD] T, E1T0ULREL
e Intermediate Student CETI D&
o ABNUTZEEIC, Execute NF > 7= T

(define ( n) ‘

(cond ) -
[(= n 0) empty] — FlE2 RO
[else (cons 1 (1list (- n 1)))]))

(1175t 3)

2. DrScheme Z{E> T, A5V IEITORTF%
R LIRELY  (Step /NS>, Next NF > ZfER)
o IEFRUILHSEDCE

o R, BlE4 (SEATLSIZEV | 32




(1list 3) M5 5.

(list 1 1 1) HMS 5N DEIZDEIE e
(Llist 3) DT\

= (c.ons 1 (1list 2))

= (c.ons 1 (cons 1 (1list 1)))

(é:.ons 1 (cons 1 (cons 1 (1list 0))))

(cons 1 (cons 1 (cons 1 empty))) J1>Ea1—9IANEBTOEE

(list 11 1) | =17 LR
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(Llist 3) N5

(cons 1 (1list 2)) HME 5N D1EIE

o iFredeei

3)
= =
= (cons 1 (1list 2))| &
=(cons 1 (cons 1 ( 1))

(cons 1 (cons 1 (cons 1

(

3)
(cond
[(= 3 0) empty]
[else (cons 1 (
(cond
[false empty]
[else (cons 1 ( (-3 1))])
(cons 1 ( (-31)))
(cons 1 ( 2))

(-3 1))

= (cons 1 (cons 1 (cons 1 empty)))

= (list 1 1 1)

34




(1list 3) M5
(cons 1 (1list 2)) ME 5N DiETE

3)

=

D

(cons 1 ( 2)) | &B53 (&

o iFredeei

(1list 3)

= |(cond
[(=3 0) empty]
[else (cons 1 (

(-31)])

N =/?cond

;GDn’a_:

Tonix

(defi

L
/4

ne ( n)

(co
[
[

nd
=n 0) empty]
o|se (cons 1 (

(-n 1))

3 CESRAICHED
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BIRE4. U SDER &

i hedre v gl

» nEDMNIL ] ZERETD
R b rER T DEER Z1ED,
X179 D
« cons ZfERAITD




[PIRE4 . R SDERK] OFIIE

1. Rz [EEAHDA>RFRD] T, EIT0UREL)
e ABNUJREIC, Execute N> =T

(define (astlist n)
(cond
[(=n 0) empty]
[else (cons "* (astlist (- n 1)))]))

2. TDE, R |ETHDA > FDJ] TERITULREEW

(astlist 0)
(astlist 3)
(astlist 10)

Yo IRIE, FIRES SEATLIZEWLY | 37




EiTiaRON)

A Untitled — DrScheme _ O} x|
File  Edit Windows Show  Laneuage 5Scheme  Help
|'E Save | Ck Check Syntax |‘: Step |‘ E:-:En:utel |® Break
(define (astlist n) "
[cond

[(= n 0) empty]

[el=e (cons '+ (astlist (— .o 1111 ]0)
Kl ,
> (astlist 0) .
empty
> laztlist 3)
(list "% "% '%)
> f(astlist 10) .
(list '* '% *% *t& rt&k rtk rk vk vk k) =
4 3

4:3 Unlocked ok running

i hedre v gl
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) X bODAEER

1. n=07x5(F: — IRTEMAF
empty L BB
2. TOTCEITNEL :
— RS n-1DUXXBMZED, ZD5IEIC
[*] ZDIRTD

— UXBMDFCEEIC [*] Z=DIRFBIEHIC,
cons ZfES
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astlist B4

;; astlist: number -> list of symbols
;; to create a list of n copies of *
; (astlist 0) = empty
; (astlist 3) = (list ™ ™ ™)
(define (astlist n)
(cond
[(= n 0) empty]
[else (cons ™ (astlist (- n 1)))]))

41



(astlist 3) N5
(list "* * %) B SN B BIEOHIRE

~ ( 3)

: &:.ons * ( 2))

_ (cons * (cons * (astlst 1)

: k(.;.ons * (cons ™ (cons ™ ( 0))

(cons ™* (cons "* (cons * empty)))
= (list "* * )

42
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- EEZ KD DEER ZIENEITITD
« WMEE(CDWNT

B = 12 xEFEEE™
s PIEEBEOHIEIRFEIODOURX ~alon s, &
DU R ARl I DREFEN = {E
N, Ei19 5D

- BEX ZED

43



[FlRES5 . SE'JRAMDER] OFIE

1. Rz [ EERADA>RFD] T, ETURE0
e AAU 4§(L_, Execute NS > 239

(define (hours->wages alon)
(cond
[(empty? alon) empty]
[else (cons (wage (first alon))
(hours->wages (rest alon)))]))
(define (wage h)
(* 12 h))

2. TDI&, R [EITHDOA > Rl TEITURSEL)
(hours->wages (list 5 3 6))

(hours->wages (list 100 200 300 400))
(hours->wages empty)

o IRIE, BlRE6 (SEATLIZSL |44




T ‘:ia\-'el | Wl Lheck ‘:i_l,lnta:-:l |-; L-itepl |‘. I:Hecutel |!] Hreakl

;; hours->wages: list-of-numbers -> list-of-numbers
;; Lo create a list of weekly wages from a list of
;; weekly hours(alon)
;; Example: (hours->wages (list 5 3 6)) = (list 60 36 72)
(define (hours->wages alon)
(cond
[ (empty? alon) empty]
[else (cons (wage (first alon))
(hours->wages (rest alon)))]))
; ;wage: number->number
;;to compute the total wages (at $12 per hour)
;rof someone who worked for h hours
;; Example: (wage 35) = 60
(define (wage h)
(* 12 h))

I3

i hedre v gl

c\?\ Scheme D0 S L%
_ tl Q(L_n}b K_ FCLYD
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Elle Edit  Windows Show Laneuage Scheme Help

[define .. I

Q, Check Syntaﬂl ‘:; Stepl ; E:-:ec:utel @ Ereakl

;; hours->wages: lis
;7 to create a list

;7 weekly hours(alon
;; Example: (hours->
(define (hours->wage

UL,
(hours->wages (list 5 3 6))

X

(list 1200 2400 {600

(hours-— waqesKX}ist 100 200 300 400))

o EENT, alon DfE%E
[ (empty? alon) e = a On
[else (cons (wag . — =L J—
el (list 5 3 6) (CEXTE L CDET
;swage: number->numb
;;to compute the total wages (af $12 per hour)
;;o0f someone who worked for hours
;; Example: (wage 3) = €0
(define (wage h)
(= 12 h)) .
: of
=] (hours->wages (list 5 3 &)) =
(list 60 36 72)

4800)

> (hours->wage
empty
> (wage 32)

EITHER Cdpd [(list 6036 72)] 1
. SNV g

46



AN EET -
(list 5 3 6) (list 60 36 72)
—
A A
A& H (&
1 DDOUX 1 DU~
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;; hours->wages: list-of-numbers -> list-of-numbers
;; 1o create a list of weekly wages from a list of
;» weekly hours(alon)
;; Example: (hours->wages (list 5 3 6)) = (list 60 36 72)
(define (hours->wages alon)
(cond
[(empty? alon) empty]
[else (cons (wage (first alon))
(hours->wages (rest alon)))]))
;;wage. number->number
,;to compute the total wages(at $12 per hour)
;;of someone who worked for h hours
., Example: (wage 5) = 60
(define (wage h)
(*12°h))

iR Ten




5EY X MDAERK

1. URXBHZERSE T
empty — BRI
2. TOTEITNL :
—  [EFEEFRID X b rest (CXFT D hours-
>wages DFEER (VX ) DIFEERIC, EHFEMFR-]
D first (CHXF D wage DFER (BUE) Z=DIAT
JcED]  HKHDER
— DX PDIFCREICEMEZ DIRTDIZHIC, cons Z
3
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5FY A MDOEER

* hours->wages (MMWEB(C hours->wages HVE15

(define ( alon)
(cond
[(empty? alon) empty]
[else (cons ( (first alon))

(\ (rest alon)))]))

« hours->wages MDEITHMEDIREND
i : (cons (wage 1) ( (list 2 3)))

50



BISE6 . 25w TET &

i hedre v gl

» FEX (FIES5) (EDWVWT, EITHER
(CEDEIEZRD
. ( (list 12 3) N5 (list 12 24 36) [CE DB
E
 DrScheme O stepper Z{#ERT B
( (list 1 2 3))
; (cons ( 1) ( (rest (list 1 2 3))))
_ (cons 12 (cons ( 2) ( (rest (list 2 3)))))
_ ((.:ons 12 (cons 24 (cons | 3) ( (rest (list 3))))))
; (c.ons 12 (cons 24 (cons 36 ( empty))))
; ((;ons 12 (cons 24 (cons 36 empty)))
= (list 12 24 36) ol




[FlE6. RFTvITEIT] OFIE

1. "%z [E&H

11> RJ] T, ETULREZEL

e Intermediate Student CETI D&
e ANUTEEIC, Execute NF > ZiHT

(define ( alon)
(cond
[(empty? alon) empty] 5
[else (cons ( (first alon)) — WJ% 5
( (rest alon)))])) <HEU
(define ( h)
(* 12 h))
( (list 12 3))
2. DrScheme Z{#> T, ATV ITERITONF%Z
MEEBRLIRELY  (Step/hF >/, Next NS> Z{EH)

o HBEUILNSEDE
R(E, FIRE7 (SHEATLSIZSULY | 52
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(hours->wages (list 5 3 6)) V5
(list 60 36 72) HMF SN DEFZEDHRTES

(hours->wages (list 5 3 6))

DI

o iFredeei

= (cons 60 (hours->wages (list 3 6)))

= (cons 60 (cons 36 (hours->wages (list 6))))

= (cons 60 (cons 36 (cons 72 (hours->wages empty))))

~E1—4
= (cons 60 (cons 36 (cons 72 empty));I -

ANEBCTDETE

=]

- (list 60 36 72) | FATim>

N

53




(hours->wages (list5 3 6)) '
(cons 60 (hours->wages (list 3 6)))HVE 5N DB~

( (list 5 3 6))

( (I|St 5 3 6)) = (COﬂd
] [(empty? (list 5 3 6)) empty]
Z D5 Z [else (cons ( (first (list 5 3 6)))

(cons 60 ( ( ( (rest (list 5 3 6))))])

= (cond
[false empty]
[else (cons ( (first (list 5 3 6)))

= (cons 60 (cons 36 ( ( (rest (list 5 3 6))))])
— = (cons ( (first (list 5 3 6)))
( (rest (list 53 6))))
= (cons 60 (cons 36 (cons 4 = (cons ( 5)
( (rest (list 5 3 6))))
- = (cons (* 12 5)
( (rest (list 5 3 6))))

= (cons 60 (cons 36 (cons 1 _ (cons 60 ( (rest (list 5 3 6))))

= (list 60 36 72) = (cons 60 ( (list 3 6))) 54




(hours->wages (list 5 3 6)) N5 | {
(cons 60 (hours->wages (list 3 6)))HME 511D EFE=~

(hours->wages (list 5 3 6))

(hours->wages (list 5 3 6)) | =[(cond

_ ] [(empty? (list 5 3 6)) empty]
oo = DER4Y (11 [else (cons (wage (first (list 5 3 6)))

— (COHS 60 (hours->wages ( (hours->wages (rest (list 5 3 6))))])

= (conf
U,
(define (hours->wages alon)
(cond
= [(empty? alon) empty]
[else (cons (wage (first alon))
(hours->wages (rest alon)))]))
“|Malon Z (list536) CEEMWR/IZHD
— (|iSt 60 36 72) =(consbU (nours-—>wages (list 376))) 5‘5‘




GIRE7 . HIEOR 8

« 2D M, n Hh5, miTnIOMNFTED
Kz Hh93T70O005 A Z={ED, =
1793

c MIEDERD [ 117593] Z#2H DT D BIE
D

s MIBDERE, UAPDYUXX DR TES
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[ 7. IMNFTEDER] DFE
1. Rz |[EEHADA>FD] T, ETLIREU
o ABNUEIC, Execute /NS> ZIfT

X.

i hedre v gl

;; gyou: number -> list
;; a line representing products of two numbers
;; (hyou 3 4) =(list 1296 3)
(define (gyou m n)
(cond
[(=n 1) (cons m empty)]
[else (cons (* m n) (gyou m (- n 1)))]))
;; hyou: number number -> list-of-list
;; table representing products of two numbers
;; (hyou 2 2) = (list (list 4 2) (list 2 1))
(define (hyou m n)
(cond
[(= m 0) empty]
[else (cons (gyou m n) (hyou (- m 1) n))]))

2. TDR, Rx |ETADA>RU] TEITUESO

(hyou 3 4)

Yo R, BIRE8 (CEA T IZEN

S/



— e ET O T — T -

| Q Check 5_','nta:<|_| ‘: Stepl_l ‘ E:-teu:utel_l @ Ereakl

gyou:

- =
ror

number -> list

[ |

a line representing products of two numbers
;; (hyou 2 2) = (list 4 2)

(define (gyou m n)

(cond

[ (= n

- =
ror

1) (cons m empty) ]

[else (cons (* mn) (gyoum (—n 1))}1})
hyou: number number -> list-of-list
table representing products of two numbers
;7 (hyou 2 2) = (list (list 4 2) (list 2 1))
(define (hyou m n)

(cond

- =
ror

- =
ror

-

X.

i hedre v gl

\3» Scheme O
tj_ g(c_n}b

OII

Vi =

IAF

N

BCULD
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A Untitled - DrScheme

File  Edit Windows

Show  Laneuage  Scheme  Help

|Q Check S_I.JntaHI |q:: Stepl |‘ E:-:ecutel |® Breakl

numhb

;; gyou:
;; a line rep
;7 (hyou 2 2)
(define (gyou
(cond
[(=n 1)
[else (cg

; ;7 hyou: numb
;; table repnr

AU,

(hyou 3 4)
EE2UVT, mDfEZ 3,
CEXIE U CDZEAT

n OEZ% 4 |

i hedre v gl

;7 (hyou 2 2)

(define (hyou m n)

(cond
[(=m 0) emnp
[else (cons Agyou m n) (hyou (- m 1) n))l))
>[ (hyou 3 4) =
(list (List 12 9 6 3) (list 8 6 4 2) (list 2 3 2 1))

=gy o)

(list 12 9 & 3)
> (hyou o5 D)
(list

(list 25
(list 20
(list 15
(list 10

20 15 10
16 12 8 4
12 9 6 3)
8 6 4 2)

EITHEETH D [(list (list 12 9 6 3)
(list 864 2) (list4321))] NFERS

(list 5 4 3 2 1))

nad

> (gyou 5 3)
(list 25 20 15 10 5)
=

4




AHEES 5.

i hedre v gl

(list
(list 12 9 6 3)
(list 86 4 2)
12 (list4321))
AT ]
;gg%@ HHEUZ RDUZ
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;» gyou: number -> list
;; a line representing products of two numbers
. (hyou 3 4) = (list 129 6 3)
(define (gyou m n)
(cond
[(=n 1) (cons m empty)]
lelse (cons (* m n) (oyou m (- n 1)))]))
;; hyou: number number -> list-of-list
,; table representing products of two numbers
. (hyou 2 2) = (list (list 4 2) (list 2 1))
(define (hyou m n)
(cond
[(= m 0) empty]
lelse (cons (gyou m n) (hyou (- m 1) n))l))
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hyou, gyou DR

* hyou
o 1 DDORZEED

)  (list (list 12 96 3) (list 86 4 2) (list4 3 2 1))

 gyou ZfEFE

* gyou
« 117072 1FD
)  (list12 9 6 3)
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MFIEDFR  hyou

1. Mt m=0725d: — BTHEMHEF
empty =L EYAN:

2. EOTEITNL:
— 11T9%=EBRCEEmERgEDIRT
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MNNFTEDZR  hyou &

i hedre v gl

 hyou MAWBB(C hyou HVEH

(define ( m n)
(cond
[(= m 0) empty]
[else (cons ( m n) (‘ (- m 1) n))]))
* hyou DEITHEEDIREND
Bl ( 5 5) = (cons (list 25 20 15 10 5) ( 4
5))
( 4 5) = (cons (list 20 16 12 8 4) ( 3
5))
= F=(C [B)F] THD
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BIES. RFTwv ITEIT

« BIEX (BIRE7 ) (CDULVT, EHEITHE(C

EDEETRD

. ( 34) 5 (list 12 6 9 3) (CEDBEIR L,
( 55) WSEKITHRRERICEDIBIEZRD

 DrScheme O stepper Zf&

195

65



[FITES. RFTwITHEIT] OFIE (1/2) 5.
1. Rz [EBERDOA>RD] T, ETLRRE=L i
e Intermediate Student CE{TI D&
o ABNUNEIC, Execute /NS> ZIFT
;; gyou: number -> list
;; a line representing products of two numbers
;; (hyou 3 4) =(list 12 9 6 3)
(define (gyou m n)

d
(C?(n=| n 1) (cons m empty)]
* “n1 = — o
. hy([)i:S ?\LS(r:r?kr)]ér(merI;))e(rg}/f ILiJs[cr-]o(f-Pist)))])) "__ WIJIE'—* 7 C‘: |E-| L/

;; table representing products of two numbers
;; (hyou 2 2) = (list (list 4 2) (list 2 1))
(define (hyou m n)
(cond
[(=m 0) empty]
[else (cons (gyou m n) (hyou (- m 1) n))]))
(gyou 3 4)

2. DrScheme &> T, ATV IETORF%=
FESRUIRSELY  (Step /R >, Next /NS > Z{EMH)
o IHEELUMNSEDSE

v RIE, RR—Z(TEATLIZELY |66




[BIES8. RXFTwITEIT] OFIE
wE TEERADA>RD] T, FMTLREH

e Intermediate Student CETI D E
o ANUEIC, Execute /NI > =T

(2/2) 5.

i hedre v gl

;; you: number -> list
;; a line representing products of two numbers
;; (hyou 3 4) =(list 12 9 6 3)
(define (gyou m n)
(cond
[(=n 1) (cons m empty)]
[else (cons (* m n) (gyou m (- n 1)))]))
;; hyou: number number -> list-of-list
;; table representing products of two numbers
;; (hyou 2 2) = (list (list 4 2) (list 2 1))
(define (hyou m n)
(cond
[(=m 0) empty]
[else (cons (gyou m n) (hyou (- m 1) n))]))

— BB 7 ERU

(hyou 55)

2. DrScheme Z{E> T, ATV IEITOWF %=

FESRUIRSELY  (Step /R, Next /NS> Z{EMH)

o HEUILHSED L

v R, REIEATLIZEV |67




(gyou 345 {
(list 12 9 6 3) MMF SN DIBIZDERRS

(gyou 3 4) | =D

= (cons 12 (gyou 3 3))

&:.ons 12 (cons 9 (gyou 3 2)))

(cons 12 (cons 9 (cons 6 (gyou 3 1))))
A2 Ea1—5REFCOFTE
(cons 12 (cons 9 (cons 6 (cons 3 empty))))

(list 12 9 6 3)

RATIGER 68



(gyou 3 4)N5

(cons (gyou 3 3)) MM1E5 1N Di1EIE

o iFredeei

( 3 4)

(

= kcons 12 ( 3 3)) ‘

= (cons 12 (cons 9 (

= (cons 12 (cons 9 (cons

34)

=1(cond

= Z@ﬁéﬁﬁ(a" [(=4 1) (cons 3 empty)]

[else (cons (* 3 4) (

= (cond

= (cons (* 3 4) (
= (cons 12 (

[false (cons 3 empty)]
[else (cons (* 3 4) (

= (cons 12 ( 3 3))

3 (-
3(-41)))

3(-41)))])

3(-42)))
41)))

7777

= (cons 12 (cons 9 (cons 6 (cons 3 empty))))

= (list 12 9 6 3)
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(gyou 3 )5 )
(cons (gyou 3 3)) M5 D181E

o iFredeei

( 34) (gyou 3 4)

_ Q =|(cond

e ZDER4y (H: [(=4 1) (cons 3 empty)]

— [else (cons (* 3 4) ( 3(-41))))
(cons 12 ( 3 3)) ‘ of

= Iﬂalse (cons 3 empty)]

= UL,

3 (define ( m n)

= (cond

(=n 1) (cons m empty
else (cons (* m n) (

)]

m (- n 1))

DOm%Z3C, nx4 CES?

8% I

5D
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55) |HR#DIV

(hyou 5 5)/\> 5.
TERNE SN DIBIZOHRIE

[ II mnnm 1 =

(cons (list 25 20 15 10 5) ( 4 5))
(cons (list 25 20 15 10 5) (cons (list 20 16 12 8 4) ( 35)))

%c)c)))n)s (list 25 20 15 10 5) (cons (list 20 16 12 8 4) (cons (list 1512 96 3) (

list 25 20 15 1015 )Scjs))ns (list 20 16 12 8 4) (cons (list 15 12 9 6 3) (cons

ons

%I 10864 2)(

%cons |st 25201510 5) (gons list 20 16 12 8 4) (c ns (list 1512 9 6 3) (cons
list 10 8 6 4 2) (cons (list 1) (cons ( 0'5))))))

% ons éI'St 25 20 1510 5) (gons list 20 16 12 8 43 Scons (list 15 12 9 6 3) (cons
list 10 8 6 4 2) (cons (list 1) (cons empty)))))

(zllst Ilst 2520 15 10 5) (list 20 16 12 8 4) (list 15 1296 @ Lpst ;9&1554(%%4

KiTiaER
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Ried 1

« ETHRRZIHRS LIRS0
[ DrScheme OFEITHO > RJ] THEITUT,
EITHRRZHRSE U0

(cons 1 (cons 2 (cons 3 empty)))




SRiER 2

« JRMDEAZEX ([CDLT, [( 4 (list 5
1)) 1 75 [(list54 1)1 H1E5NDBEIZEDIH
%2z 2 TIEE CanBA L7R L)

« DrScheme @ stepper Z{FES &, (OB

(define ( n alon)
(cond
[(empty? alon) (cons n empty)]
[else (cond
[(<= (first alon) n) (cons n alon)]
[(> (first alon) n)
(cons (first alon) ( n (rest alon)))])]))

/4



RE2. UZNEEROBHFEDY 5.
RO insert (COVWT, , =2

(list123))] M5 I(list136)] H1ES
NDBEFEOEIEZZITIEE Tl L7 =)
« DrScheme @ stepper Z{FES &, I <(CAMNDB
:» relative-2-absolute : list-of-numbers -> list-of-numbers
(define ( alon)
(cond
[(empty? alon) empty]
[else (cons (first alon)
( (first alon) ( (rest alon))))]))

;; add-to-each : number (listof number) -> (listof number)
(define ( n alon)
(cond
[(empty? alon) empty]
[else (cons (+ (first alon) n) ( n (rest alon)))])) 75




SRR 3 5.

i hedre v gl

ZUE n s, NMEEHISNEBDOIHFERDU X

N1 ZVEDREEER Ve L, E1T
fasR & es LIRSy
BZ (X, ( 4)=(7531)

E>2 bk ROZERZIEDHIEZULY

(define ( n)
(cond

[ ]
[ 1))



zmoE 4 &.

i hedre v gl

ESE5 (BleE 1) (CRA%RI DD
o] e
o ZIRAENDZE a, b, c NSEEDZEN
%Y&Jéf /7= I\ how-many Z{ER%
, RITHREZIRS LIRS0
. @L/, az0 &£ 93

Bl =z (X
(how-many 10 -1) = 2
(how-many 121)=1
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sRed 5. 2 RFIIETNDEE

-  BEX quadratic-roots  (FIRE 1) (CDULNTODRIRE
a=0 DEE(CHBIEULKETBNTEDRLDICEZTEL
ZiTW\, ETEUCHRE, EITHREZIREE X

a=0MDb=0M"Dc=0D&EE
INRTDxHEETHD
a=0MDb=0MDcz0DEE
E AN
a=0M"Dbz0DEE
x=-c/b

/8



SRiEH 6

o iFredeei

« HDEYDHDH M DHDH d DIE

youbi

"5, €0 | 1LBERIDDYU XN Z/FDHEEEX

2R L, RITRRZHE LA

youbi (£ 0 5 6 FTOHFIET, 07/X5HEE, 17&

SHEg - - -

[ 1ARDDOUXRX ] &(&, HIEENS:
THOURXRNT, BUEHDWE [*] THD
BIZ (L

mA=ES

y=2004, m=10,d=2,youbi=6 DEE

= [(list*=*=**=*12)] BHHAOETND

y =2004, m=10,d =31, youbi=0 DEE
= [(list31™***=*=*= | HHPHEIND
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SRiER /

HBE

FyDHDFE

mhs, €D |

o iFredeei

3D >

S—] HVEBEBZEVEKR L, EITHEZHIRS
L=

[RoBL>5—] (&,

XA RDUX K

1 8EIT1 DOUX NERD, 5E[/HGNIE, 5

DDOUXBMMSIRBIXREIE1 DDUX

B =z (X
(list

(list™ ™™= * 1 2 3)

(list45678910)

(list 11 12 13 14 15 16 17)

(list 18 19 20 21 22 23 24)

(list 25 26 27 28 29 30 31))
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SRiEE 8

« HDEFEYyMNS, TD [FDOHL >

S —| ZEBDEBEER L, EiT
a2 Hes LR
[EEDHL>F—] &, UR DU
A RDUZR S




&SRR LIZWLAAD
iR E
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R MEEMR Y DEER

* (append list ...)
X bDER

X T3 TE N TCHEHZLLTFICHBIT T
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BIES. UX bk .
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« 2DDURN (x &y) ZiEfL I DEE
ZVED, E179D
1. xHZERSE: vy

x Drest &y E&EREL, x D first & cons TOIRS
D

first rest

X Y

X MNZETHINE DS ZRNDIZEH(C empty?
Z1ED



my-append BE%K “¥-

(define (my-append xy)
(cond

(empty? x) y]
else (cons (first x) (my-append (rest x) y))]))
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